Repair synthesis step involving ERCC1-XPF participates in DNA repair of the Top1-DNA damage complex.
Topoisomerase 1 (Top1) is the intercellular target of camptothecins (CPTs). CPT blocks DNA religation in the Top1-DNA complex and induces Top1-attached nick DNA lesions. In this study, we demonstrate that excision repair cross complementing 1 protein-xeroderma pigmentosum group F (ERCC1-XPF) endonuclease and replication protein A (RPA) participate in the repair of Top1-attached nick DNA lesions together with other nucleotide excision repair (NER) factors. ERCC1-XPF shows nuclease activity in the presence of RPA on a 3'-phosphotyrosyl bond nick-containing DNA (Tyr-nick DNA) substrate, which mimics a Top1-attached nick DNA lesion. In addition, ERCC1-XPF and RPA form a DNA/protein complex on the nick DNA substrate in vitro, and co-localize in CPT-treated cells in vivo. Moreover, the DNA repair synthesis of Tyr-nick DNA lesions occurred in the presence of NER factors, including ERCC1-XPF, RPA, DNA polymerase delta, flap endonuclease 1 and DNA ligase 1. Therefore, some of the NER repair machinery might be an alternative repair pathway for Top1-attached nick DNA lesions. Clinically, these data provide insights into the potential of ERCC1 as a biomarker during CPT regimens.